Having had occasion in the last year to look up the literature on blindness due to suppuration of the accessory nasal sinuses,1 I was impressed with the similarity of the eye symptoms in this disease and those of multiple sclerosis, this being particularly true in those cases of sclerosis in which the diagnosis is made on the early eye symptoms, which may be the first and only symptoms of the disease in many instances.
This latter fact is emphasized by Bruns and Stoelting,: who, in the tabulation of their cases, show thirty-two per cent with ocular affections preceding the other symptoms for a variable length of time. This percentage, by different figuring, could be raised to fifty-eight per cent. . In the study of one case of sinus blindness this similarity is not so marked as where the symptoms are tabulated in the order of their frequency, as it is seldom we find all of them present in one case, diagnosis usually being made by the finding of one or two symptoms, and in some cases the presence of only one.
The time allowed for my paper was too short to go into this subject, and I only mentioned it in my closing discussion, in which I said: "I was waiting for someone to bring up the question of multiple sclerosis. The eye symptoms of this disease are so much like the cases I have reported, that I feel it quite possible for the nasal sinus suppuration to be an etiologic factor in sclerosis of the brain and spinal cord." So far as I can discover, this was the first time this question was mentioned in literature. Since that time I have made a fairly good search of the literature, and have found many points to strengthen my theory that not only are the symptoms alike, but the two conditions may be due to the same caUie I, therefore, think that a paper on this subject may be acceptable to the profession, and may do good by stimulating investigation, as my future work on this line will necessarily be slow, on account of the lack of neurologic material.
The eye symptoms in multiple sclerosis are amblyopia, nerve involvement, muscle involvement, including nystagmus, change of the pupil and field of vision. As in sinus blindness, these symptoms are not all present in one case, the diagnosis frequently being made by the presence of one or more, and it is necessary in certain cases to exclude hysteric amblyopia in the diagnosis of both diseases, but this can usually be done by the history of the case, interlacing peripheral color fields, and other signs.
I will take up the eye symptoms in the order of their importance and frequency, so that the similarity of the two diseases can better be seen.
AMBLYOPIA.
RamerS classes sudden blindness as the most important eye symptom of multiple sclerosis. It is of a type resembling retrobulbar neuritis, and all authors agree that it may be the first and only symptom for a number of years, and it is usually monocular.
Aurbach and Brandt· state that in eighty per cent of the cases the blindness is monocular and comes without prodroma, or after transitory headache or vertigo. They say that the general symptoms come on as late as fifteen years after the blindness, as the disease is frequently very slow in its development.
Bramwell' says that visual defects, which are frequent and characteristic, often appear at an early date. Temporary unilateral amblyopia, of sudden onset and often regarded as hysteric in origin, as it is unaccompanied by change. in the fundus, may be the first symptom of the disease. Other authors agree that it may be the first symptom, and that it may be a transitory blindness.
These symptoms just described agree in every respect to the amblyopia of sinus suppuration. The sudden onset, without prodroma, possibly a headache or dizziness, in many cases a normal fundus,· and even the percentage of monocular cases is exactly the same, eighty per cent.
This may also be transitory, as had been shown by numerous authors. I recently reported a easel of a physician, whose onset was sudden, the patient being immediately relieved by a spontaneous discharge of a small amount of pus from the nose, on the affected side. One can readily see that with an ordinary patient this fact could be easily overlooked, had the attention of the patient not been called to it.
OPTIC N£Rvlt
Ramer' classes the involvement of the optic nerve as second in importance of the eye symptoms of multiple sclerosis.
Bramwell,5 in speaking of the nerve changes, says there may be a pallor of the temporal side of the disc, or an incomplete pallor of the whole disc, a small number of cases having been observed with optic neuritis, never, in his experience, amounting to true papillitis.
Bruns and Stoelting! quoted Oppenheimer as having had a case of atrophy of the optic nerve, this being the only cerebral symptom for twenty years.
Aurbach and Brandt' say that the eye only a few times shows the presence of neuritis or papillitis, atrophy occurring in twelve per cent of the cases.
Optic nerve findings in sinu~blindness can be any change from paleness of the temporal side of the disc, neuritis, even papillitis. Great emphasis is placed on the paleness of the temporal side by many authors. but we do not find the same percentage of change existing in the two diseases. In my compilation of eighty-eight cases from the literature, there were fifty per cent showing optic neuriti §, ten per cent of which were to a degree amounting to choked disc, but the atrophy percentage is practically the same as in multiple sclerosis, being eleven per cent.
OCULAR MUSCLES.
Ramtr classes this as third in importance of the eye symptoms.
Bramwell,S in speaking of multiple sclerosis, says diplopia, with no visible impairment of the ocular movement, is an early symptom for which the patient seeks advice, and was present in thirteen of thirty-one cases recently examined by him. showing an involvement in his cases of forty per cent. He says that this involvement is of so slight a degree as to escape detection, unless specifically looked for.
. UhthofP says twenty per cent of the cases have muscular involvement.
Ramer3 says the muscular disturbance consists of (1) paresis, (2) nystagmus, or twitching of the eye resembling nystagmus. He says they are transient, often passing quickly, seldom lasting.
In my tabulation of sinus blindness there was thirteen per cent of muscular involvement, most of these being paresis of a transitory nature, as they were relieved by operation or spontaneous evacuation of the affected sinus; but if these symptoms are the same as multiple sclerosis, it must be especially looked for. There may have been a great many more with muscular disturbances which were never detected. So far, I find no case of nystagmus reported in sinus blindness, however, this might be present through toxic irritation of the labyrinth, which may also be the cause in multiple sclerosis. THE PUPIL.
Ramer s classes this as fourth in importance of the eye symptoms in multiple sclerosis. He says that complete reflex immobility, miosis of the pupil, occurs very seldom, with occasional mydriasis and somewhat reduced readion to light and a difference in the size of the pupil is met with.
Change of the pupil in sinus blindness is a point on which stress has not been laid. Two of my cases 1 had sudden dilatation of the pupil,~curring with amblyopia, but the pupil may be normal in size and reaction. In my tabulation of sinus blindness, I find reported twenty per cent with dilated pupil, four and one-half per cent with contracted pupil. Aurbach and Brandt' emphasize the importance of central scotoma for red and green.
In sinus blindness we have had reported fields of all classes mentioned. Early claims were that there was a peripheral contraction. Later emphasis was placed on central scotoma. In late years considerable attention has been paid to the enlargement of the blind spot. However, the latter is still a debatable question among the profession.
The majority of authors emphasize the importance of central color scotoma as a diagnostic point, Fuchs 8 reporting a case of sinus blindness with operation and recovery, in which diagnosis was made on the finding of a central color scotoma alone.
Birch-Hirschfeld 1 claims that the first symptom is central scotoma, which may be followed later by a peripheral contraction of the field.
My experience has been that the central scotoma for red and green is the most important; however, I believe that the field of vision in many cases depends on the anatomic construction of the orbit, the different fields being due to the difference in the applied pressure.
EXOPHTHALMOS.
So far, exophthalmos seems to be a symptom not considered in multiple sclerosis, but from the pathology there is no reason why it should not be present.
In sinus blindness it is mentioned. in twenty per cent of the cases, but this no doubt was not all of the cases with this condition, as Elschniga claims that it can be found in half of the cases, by examining with a Hertl exophthalmometer. So it is quite possible that this condition may have been overlooked in multiple sclerosis, as it certainly has in numerous cases of sinus blindness.
Aurbach and Brandt,· in speaking of the cases of multiple sclerosis beginning with eye symptoms, say that the nervous change is usually very slight, and must be looked for. They mention, among the many nervous symptoms, different sensations in the two halves of the face, and parethesis of the hands. Both of these symptoms are not infrequently found in known cases of sinus involvement, and no doubt these and other symptoms have been overlooked many times by the rhinologist, due to lack of careful investigation.
MENTAL SYMPTOMS.
Bramwell~says profound psychic alterations are exceptional. Even in fully developed cases there may be no mental disturbance, and he mentions emotional control being impaired. This condition is also given as one of the symptoms of pseudosclerosis.
In investigating this subject I was impressed with this point, as one of my cases had a symptom that was entirely overlooked in my previous history of the case. While operating on him the man laughed continuously. No significance was placed on this, but recently he has informed me that several times following the operation this has occurred. At one time he was awakened from a sound sleep, and continued laughing for as much as a half hour afterwards, the attacks coming on without assignable cause. It is true that this case may not be considered as one of uncomplicated sinus blindness, but clinically it worked out as such.
ETIOLOGY.
Bramwell~says the cause is most obscure. No factor common to a large proportion of the cases has been demonstrated. In a study of the different authors, one finds that almost every known cause has been suggested for multiple sclerosis, but with all authors there seems to run a line pointing to the possibility of infection as the causative factor.
Pierre Marie e says that sclerotic patches are due to medullary localization of general infection, basing his views on the clinical dependence of multiple sclerosis on infectious dis~ses.
Oppenheimer 10 says that with the majority of the cases the disease originates in an unknown base, or is a sequel after injurious factors, such as infection, and reports six cases following influenza. Competent neurologists are agreed as to the occasional occurrence of the disease after exposure to severe cold, especially in connection with abrupt changes of temperature.
Bramwell,e in considering the infection theory, says that the cases which seem to follow infections have no doubt had other symptoms present before the occurrence of the infection, infection simply making them worse.
Schnitzler 12 observed a case of multiple sclerosis in a woman of fifty-three years, following one month after an attack of influenza.
Church and Peterson 13 say the most important etiologic factors are infections.
Aurbach and Brandt' say that the relation of multiple sclerosis to retrobulbar neuritis is interesting in. so far as the last named affection, in the great majority of cases, in acute as well as in the chronic form, is etiologically referrable to various intoxications and infections, arousing the suspicion that multiple sclerosis is likewise based on some organized or unorganized poison, crediting the increased frequency of influenza in the last decade with the greater frequency of multiple sclerosis.
If we admit that infection has something to do with multiple sclerosis (and we seem to have sufficient evidence in the literature to warrant this belief), we have exactly the same factor that causes sinus blindness.
PATHOI,OGY.
In multiple sclerosis we find postmortem sclerotic patches in the brain and nerves. Just how early in the disease these sclerotic patches occur we are unable to say. However, it would look as though the process was slow, as is illustrated by Oppenheimer's case,1°in which the general symptoms were delayed for twenty years.
Ramer says that it has not been decided that the change of the nerve element or those of connective tissues and of the blood vessels are primary in the disease. He is inclined to the idea that the disease starts from the surrounding tissues and not from the nerve fibers, for the fact is established that the axis cylinders are spared for a long time in the foci of sclerosis in the optic sheath, and lose only their medullary sheath. Parsons l l says: "The pathologic anatomy of the optic nerve in insular sclerosis is characterized by a significant difference in detail from that in othen diseases, differing in accord with those found in similar lesions in other parts of the central nervous system. It resembles tabetic atrophy in the absence of pronounced signs of inflammation; it differs from it in the prolonged escape in the great part of the axis cylinders, in spite of their denudation by destruction of the medullary sheath."
Of the vessels he says: "The blood vessels are greatly altered, often profoundly. When this condition is present, there is usually an increase in number and a widening of the lumen of the finer ones."
He also says: "The pathologic condition is suggestive of the presence of a circulating toxin as the cause of the disease, but there is at present no proof that such is the case."
It does not seem possible that transitory blindness, muscular, pupil and nerve involvement, could come from plaques found in the nerve, for if they did, these conditions would be permanent rather than temporary; so these plaques must be late in forming, making quite tenable Ramer's idea that the beginning is from without. The late formation of the plaques, no doubt, causes the permanent condition in the central nervous system.
The pathology of sinus blindness has not been thoroughly investigated, but we are sure that the trouble in the nerve comes from without, for it comes from the involved sinuses. This would give us the same condition found in the pathology of multiple sclerosis.
The process of sinus blindness is due, no doubt, to two factors, both causing pressure. First, a low grade cellulitis, set up by changes taking plate in the orbit, causing a gradual pressure. Second, a sudden increased prel\sure in the orbit, caused by either partial or entire giving way of the bony wall, bringing sudden and direct pressure on the contents of the orbit.
When we consider that in these cases of sinus blindness, most of them have a closed or partially closed cavity, with no drainage through the natural openings into the nose, and realize that we have a condition of pus under pressure, which acts by a dialysis of the toxin, or, in certain instances, direct infection by the microorganism, we can readily see how this persistent poison will eventually change both the brain and the nerves. This would make Parson's theoryll of a toxin in the blood of special significance. It is not necessary for this pus to be present in large quantities, as in a review of the literature on sinus blindness we find quite a number of cases where the contents of the affected sinus was very slight. The trouble is evidently due to a gradual absorption of the poison. The condition may have been latent for years and suddenly lighted up by an acute infection or other conditions. If our theory is true, this would explain Bramwell's idea that the condition had been present before the infection.
CONCLUSIONS.
Since starting the work on this paper a number of months ago, two cases have come to my notice which bear directly on this subject.
In July, 1914, while in correspondence with Dr. Frank Billings, of Chicago, he gave me the history of a case which was worked out by E. C. Rosenow. This case is not reported in the literature. He says: "During the last summer we had one patient in the Presbyterian Hospital who suffered from all the symptoms and signs of insular sclerosis, and showed infection about his throat. The tonsils were removed. From the cultures made from the tissues of the tonsils, streptococci were found which when injected into two dogs produced focal infection in the spinal cord and all of the symptoms of multiple sclerosis. After the removal of the boy's tonsils we have had word that he has improved very rapidly."
Recently E. A. ShumwayH has reported a case of multiple sclerosis which is of great interest on account of its having gone through such competent hands. The patient noticed dimness of vision in one eye in 1907, at that time having vision of 6/22. This was diagnosed as sinus blindness due to suppuration of the posterior ethmoid cells on that side. Later vision fell to 2/45. After operation on the nose, vision gradually improved to 6/12, but again fell to 6/22, where it has remained. At the end of a year he noticed weakness of the right hand. From that time on varying symptoms of disease of the central nervous system developed, the diagnosis of multiple sclerosis finally being rendered in 1914, being agreed to by several neurologists who had examined him.
ShumwayI' says the case could either have been produced by sinus empyema or have been the initial symptom of the later developing of insular sclerosis, but from the light of subsequent events, it seems more reasonable to assume that the central nervous disease was the more probable cause. However, in his conclusion he says: "The query arises in my mind whether the disease in the present instance might have been caused by absorption of toxin from the purulent foci in the ethmoidal cells. So far as I know, no such theory has ever been advanced, and I offer it with some hesitancy."
These two cases strengthen my belief that multiple sclerosis is due to focal infection, and if statistics as given are correct, that fifty per cent of the cases of this disease have eye symptoms, the natural supposition would be that these cases have their origin in the nasal sinuses. Possibly others without eye symptoms may have a like origin, but no doubt most of them came from other sources.
The eye symptoms of multiple sclerosis and sinus blindness, which have previously been considered different diseases, are to my mind the same, one being an advanced stage of the other.
Having no facilities for carrying on elaborate laboratory experiments, I leave this question to the future investigation of the profession, to either prove or disprove.
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